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TEN YEARS OF BIOLOCICAL INVESTIGATIONS OF THE SOVIET
ANTYARCTIC EXPEDITION (1956 - 1966)

The last ten yearas are characterized by the great pro-
gress in ths development of blological investigations in the
antarctic. It 1z now universally acknowledged that its com~
pleuwent of specles, wode of existance, productive possibi-
lities and origin render the antarctic fauna & unigus pheno-
menon, A comprehensive study of this subject is8 of foremost
lmportance, both from the theoretical and the practical stand-
point, This siltuation has elready been reflected by the deoci~
sions of the Third Advisory Conference of 12 countries -

- signatories to the Antarctic Treaty (Brussels, 1964), during
which they evolved a plaen for a convention for the congarvation
of antarctic nature ("Approved Rules*). The first action of
the Advisory Conference, && we know, was an agreement to
declare Antarctica a non-atomic zone. The second action will
be a convention fof the establishment in Anterctica of the
world's greatest game refuge. Thig internationsl 1legal
action 18 testimony to the great interest of the golentific
comnunity of many of the world' nations in the fauna of the

extrame pouth and thelr gret desire to study it,

OQur countryts blological investigations near the shores
of the sixth continent began only ten years ago, in connection
with the activities of the Internatlonal Geographic Year
-l
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(prior to 1955 we have made only isolated faunal ocollectlons,
connected meinly with the development of the whaling indus-
try). The main task of biologists of the Soviet Antarstio
Expedition (SAE) 18 the aggsembly of collected materlals and
obaarvatlions required for comprenensive qralitative and quan~
titative characteristio of flora and fauna of Antarctica and
its adjacent waters, and also for clarification of questions

agscoiated with the biogeography of the ccean.

The original collections and observations were carried
out during the first three cruises of the specially equipped
ship "Obt® (1955-1958), additional material was furnished by
hibernators, in the course of opsrations of the "Qb'" and of

other SAE ships, bVy whaling fleets, and through international

exohange of collections. iwenty~Tive bDiologists participated

in the rield resesarch of the SAE (9 men had two tours of duty),

all of them had previous oceanographlic exploration experience.

The work was performed in accordance with a broad complex
program designed, fundsmensally, for the gtudy of plankton,
bottom=-dwelling invertebrates and fish of the continental shelf

and of abysmal depths; collestions and observations of birds,

seals and cotatians, surface and fresh-water flora and fauna

were carried out on a more limited scale; parasitological and
microbiological investigations and determinations of diurnal
production of organic matter on the basis of radioactive car-
bon were performed during some of the cruises.
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Duriny the first two crulises of the "Ob'® biloglcal work

was performed chiefly ih the Indimn Ocean seotor of the Southern

Ocean, froz the Capetown meé,idlan eastward to the Balleay

and Macquarie Islands. During the third cruise of the “Ob'"

the irnvestisations covered malnly.the southern part of the

racific Occan, from Victoria land to Drake Strait, inclusive

(see “Informatic.. bulletin SAEY, No 3, 1958).

The follc.ing c¢ollection was accumuleted by the Soviet

Antarctic Expedition: approximately 3,600 samples of reti-

cular and sedizentary plankton, 380 Dbottom-rredged and trawe-

led samples, over 7,000 fixed fish, approximately 500 fro=-

zen sea birds' carcasses; herbarium material on mosses (3i4

specimens), lichens (592 specimens), algae of continental

ponds (812 samples), seaweeds - macrofites (580 samples );
64 complete parasitological anslyses of fish were performed,
1,135 microbiological analyses of water and of solls, 143

determinations of primary production (according to Cyy, )
and otheyrs.

The significence of collected materials ig very great,

First, they furnish a basis for a series of monographs c¢o-
vering individual groups of Antarotica's animal life and its

ecolo-geogrephlic characteristics, On the othex hand, they
greatly broaden the thematic capabilities of our marine blo-
loglsts, enabling them to develop the various aspects of
of the biologliocal bipolarity of the World Ocean on the basis
of own data pertaining to the Arctic and Antarotica.
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More than 50 spenimlists from {hie Institutes of the
Acadeny of Sciences of the U3SSH, Universitiea, etc. have
become engaged, to various extente, in the work of process-
sing the above blological materials, The precsssing of the
basic materiala relating to certain groups of animals is now
coxplete and a number of papers of the moncgraphlc type have
been published, or are ready to be published { Spongla,
Hydrolidea Thecophora, Pennatularia, Antipatharlia, pelagic
Nemexrtini, many orders of Crusatacsa, individual Ascldiae;
partially: Radiolaria, TForaminifera, Nematodes, Rotatoria,
Polychasta, Sipunculida, Bryozoa, Crlanolida, Cirripedia,
Echinodermata, Pisces, Aves and others); more than one
hundred types of animals, new %0 scilence, are described; a
number of ecoloblogeographic paprrs describing the pecullari~
tlies of distribution of plankton, bYotiom fauna and fish of

Antarctica and of its adjlacent waiers have been prepared.

Pudblication of the results of blologlcal investigations
of the SAE has begun, Preliminary scientific reports and
stationary lists of all orulses of the "Ob'" (gsee Papers of
the SAE) have been published, also theses of the reports of
the Flrst Conference for the study of marine fauna of the
antarotic (see "Information Bullstin SAE", No 3, 1958 );:
approximately 150 articles pudblighed in various periodicals
and in the first three volumes of the special garies "Regults
of Blological Investigations of the SAE", 1962, 1964, 1966,

Some of the resulta have been repcrted at international

conferences.
-‘*-
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We present a btrief dlacussion of some ¢f ths Ssaults
and conclusions obtained to date, alfter partial prooessing

of SAE materials relating to plankton, benthos and flish.

PLANKT ON?

1 This Section compiled in collaboration with K.. .Brodekiy.

The zost extensive plankton investigations were carried
out during the first three SAE cruises aboard the diesel -~
-~ electric ship "Ob'" (1955-1958), additional material was
obtained during the sixth and eighth cruises (1961, 1963)
and at the Mirnyy Observatory (winter collections). Appro~
ximately 3,600 scamples wore taken at nearly 500 plankton
stations established mainly in the southern portions of the
Indlan and Pacific oceans. Standard operations along all
profiles were carried out with the aid of "Digcovery" type
nets (total recoveries 500 - 0, more rerely, from 1,000,
2,000 M and over), Dzhedi net (laminar recoveries from five
levels,down to a depth of 500 M), bethometers for quantita-
tive analyses of phytoplankton, lesa frequently, with an

Ayzek-Kidd variable depth trawl and other equipment.

Processing of plankton data is not yet complete, but by
this time a number of important groups of phyloplankicnsg have
been processed partially or complotely (Beklemishev, Zernova),
radiclaria {(Potrushevskaya, Heshetnyak), Nemertinea
(Korotkevioh, 1964), Calanoida (Hrodskiy and other, 19¢4),
Cyolopoida (Shuvarov), Cammaridea (Birshteyn and Vinogradov,
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i962), Hyperiidea (Vinogradov, 1962), Hysidacea (Birshteyn

and Chirdonova, 1962), Euphausiacea (Lomakina, 1964) and

others. in these groups, in spite of the comparatively

thorsugh knowiedge of antarctio plankton and of thet of the

adirr ot waters, approximately 40 new typos were desoribed,

Whnich confirms the highly endemic character of antarctio and
notational plani-on,

Prom the digtribution of phytoplankton it was posaible
to eatablich 3ix types of arear associated with hydrological
frontal zones and to develor.. a phytogeographic regionaliza~

tion of the pelagy of the Southern Ocean (Beklemishev, 1960)

As a result of processing of the most important group

of zooplankton - Calanoida - we obtained new data relating to

their systematism, populational variability (viometric ana-

dysis), ecology and areals. In particular, we established

the fallacy of the former concept that a number of characteri-

8tic antarctic and notational types (Calanus propinquus,

acutug, C, simillimusg, eto.)

C.

ocour in the waters of the nor-

thern hemisphere. Interesting dava relating to Calanoida

from the southern part of the Pacific Ocean (third SAE cruise)

led to the establisghment of biogeographie zonallty of this ex-

tensive, DLut not too well known agquatic area.

were established:

Two areas

the antarctic one (extending from the con-

tinent of Antarctica to the antarctic convergence; characte-

ristic types: C.propinquus and C. acutus) and the notational
wb=
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(extending from the antarctic convergonce to the sub-troplo
convergence; characteristic types: €. simillimug, in the

southern part and C, augtralis and C. tonsus in the northarn

ona),

Subsequent oruises of the "0b'" {eixth and eighth) con-
firmed ths corractness of the propused regionalization and
demonstrated thu competency of establishment of similar blo~
geographic sutdivisions in the Indian and Atlantio oceans.
A8 a result of the analysis of distribution of plankton
along the vussous proflles we made an attexpt to determine
the configuration of this border line and for the reasons

for its latitudinal displacements (Naumov, Voronina, 1962
and 1963).

Avallgbility of extensive planktonioc collections, made
by Soviet expeditions, oovering the Antarctic Basin and
various parts of the Pacific, Indian and Atlantic oceans
fnow enables us to cowpare the planktonic fauna of all the
latitudinal zones, from the North Pole to Antarctica. And
similarly, all of the predominant types of Calancida in the
Arctic and in Antarctica merrit attention - in both areas
predoninant types include only three to four varletias.
However, the total number of types of Calanoida in the an~

tarctio waters is twice as great (81 types) aa the one fcound
in the Arotic Easin (40 types).
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Easential dets wap also obtained relative to size and
digtribution of the planktonic biomass (Vinogredov, Naumov,
1961), oonfirming and supplemsnting previoue infeymstion
as to the guantitative distrihution of planikton in the sgouth-
ern hemlsphers,

On the basis of SAE data it 15 posgsible to ldentify two

zones of greatest planktonic blomass: 1) the southern zone

(south of 60-65° S. Lat.) with an average biomass of sunmer

plankton of the 100 = 0 M stratum ol approximstely 370 s/H3 '
and 2} northorn zons {(near the antarctic convergence) with
an average blomnss of approximately 300 ms/M3. forming not
a continuous mass, but some isolated, latitudinally elon-
gated spots. The above figures actually do not include the
aifficult to cateh with ordinary nets Kril' (Euphausia super=
ba and others), whose biommss is exceptionally great. Thera-
fore, Aif we take into acoount tine enormous supplies of an-
taroctio Krilt and the fact that the productive reglons of
the southern hemisphere ocoupy much larger areas than the
northern ones, tiere 18 good reason to assume that the to-
tal food resources of Antarctioa are much greater than those
of the Arctic and Subarotic waters,

Purther investigation of plankton in the southern hemi-
sphere must concentrate on studies of the ecology and dyna-

mica of the number of mass forms and, especially, on those

of the euphausian crayfish, The question of commerciasl

-8-




fishing and systematlic processing of Kril' (lucvo foddor meal,

food producty) within the next few years should bé regardeu

as one of the most important practical tasks in the Southern
Ocean, esgpeclally clnoce the first steps in that direction

have already produced encouragling results.

SELTHONIC INVERTEERATES®

l This Sectiwn prepared in collaboration with R,V.Ushakov

The Soviet Antarctlic Expedition (SAE) aboard the diesel

eleotric ship "Ob'" (1955-1958, 1963) made a collection of

venthonioc invertobrates on the continental shelfl of Eastern

Antarctica, sub-zntarctic 1slande and adjacent waters, as

well as from adbysmal depths (a total of 290 stations). Thege
collectlions represent a substantial addition to previouas know-

ledge of the cpecles composition of antarctic faura, 1its high

endemism and the distribution of the numerous antarctic spe~
Clas-

As a result of only partial processing of data, several

decades of new specles (and saveral genera) of benthonic in-

vertebrates have already been described, For instance, among

Spongia (Tetraxonida and Cornmcuspongida)
established (Koltun, 1964),
1962),

22 new gpwcles were
Hydroidea -~ 4 (Naumov, Stepan'yants,
Nematodes - & (Platonova, 1958 and others), Polychaeta-
- 7 (Ushakov 1962: Levenshteyn, 1964),

Sipunculida - 1
(Myrina, 1957),

Cumacea - 5 (Lomakina, being printed),
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Ieopoda - 20 (Kusakin, 1966), Amphipoda -« 8 (Gur'yanova ),
Decapoda - 1(Zarenkov, 1966), Aocarina - 3 (Sokolov, 1962),

Pogonophora -~ 1 (Ivanov, 1960), Ascidiae - 5 (Vinogredova,
1962) and others.

In sddition to sharecterization of individual groups of

invertebrates, an attempt has been made to perform a blo-
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cenological analysis of denthos of the antarctic shelfl, based

on trawling and bottem dredging data of the SAE. It was

found that one of the most typical bionomic features of this

fauna 13 the extremely high mosaleclity of its bottonm grouping,

but at the same time, a prevalence of relative monotory or

the sultmarine landscapes within s wide range cf depths (from

100 to 500-70G M), reaultinz in an absence of sharply defined

vertiocal zonality.
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Bottom groupings within the limitg of the continental

‘ i

s

gshelf (including the internal shelf depressions) are distip-

TR NN

guished by thelr high polymorphism, that 18, 1n most cases

they consist of numerous represantatives of of various eco-

B logleal groups, but gtill with a prevalence of slow-moving

and sesslle cestonophags; predominance of one or of a few

specles typical of arctiec blosenoses i858 not usually found in

the antarctic. The main background of the faune consiats of

sone highly diversified end rumerous spo‘.ges, pcarlweeds,

various ccelenterata, echinoderms, ascidise ard other repre-

gantati- -8 of epifeuna,
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This unique ploture of submerine landscapes, quite dif-
ferent from that of ths Arctic, results to a large extent
from the structural pecullerities and sedlmentary acoumula-
tions of the antarotic shelf, ocharacterized by weak grading
of snils producing a gimilaxr range of ecological niohes
throughout the range of depths (Pasternak and Gusev, 1960;
Koltun and Pasternak, 1961; Uaﬁakov. 1963 and others).

Blologists of the SAE also performed some quantitative
investigetions of bottom fauna in the southern hemisphere,
utilizing the dredge "Okean - 50" (183 quantitative samples).
They obtained dats relative to the distribution of the diomass
{elcoholic weight) of the various benthonic groups along the
Eastern Antarctic shelf and adjacent deep waters (up to 5000
Meters}. The benthonic biomass at depths of 100-500 M was
found to be vary great (¢ & aging 450-500 g/az). exceeding
enalogous figuras of other, even most productive regions of
the World Ocean. However, such high indexes of biomass in
antarotica were obtaired mainly because of the presence of
non-nutiient groups (Spongia. Bryozoa, Ascidiae and others),
which representesd &n average of more than 60% of the total
biomass of aninals. At depths of over 500 M the benthonio
bionass diminighes abruptly and at depths in excess of 3000 M
il averages 0.8 g/Ha. which 18 algo typical of other cceanic
regions (Belyasev and Ushakov, 1957 end others).

Daring further investigations of bottonr fauna, attention
ghould be fooused on the following questions: what ia the




compomaition and struocture of shallow-wvater bottom groups

{using shallow-water diving techniques); are there differences
becween the benthos of the deep intrashelf depressions (pscudo=
abyszal) and sinmiler depths along the slope of the continen=

R g

tal shelfl {(bethyal): what is the coposition of the ultra-
-abysmal fauna of Antarotica (in the South Sandwich depression);

T T T iy
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what is the nature and distribution of benthos underneath the

1
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large shelf glaclers, eto.

PISsSH

A8 a result of iohthyologlcal work of the SAE during the
four cruises of the diesel/elettric ship "Ob'® (1955-1958 and
1963), collections gathered by hibernators and by the whaling
prospectors of the "Slava" and "Sovetskaya Ukraina‘ fleets, &

volune of data, dincluding more than three thousanf specimens

A R - NI R o ik, 99 i - A

(approximately one hundred species), was accumulated solely
P in the antarctic area. Bottom fish were caught near the coast
' 'g; of Eastern Antarotica (between 10 and 162° E. Longit.), and
g also in the vicinity of numerous islands (South Shetland,
: if South Georgia, Bouvet, Kerguelen, Heard, Macquarie,

)
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By
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Balleny, Scott Island), from coastal depths to 1,600 M
(once from a depth of 3,000 H).

A substantial amount of dats relating to bathypalagic
fish was obtained mainly through the use of the Ayzek-
- Kiddovskiy variable depth depression trawl (up to a dep:ih
of 2,000 M) 1in the antarotic watars of the Indian and Pacific
-12=




oceans. The volume of all of the collectlons may bs con~

sidered sufficient for the preparation of a monograph on the

figh of Antarctica.

On the basls of aoccumulated ichthyological naterial it
became posaible %0 wake a number of additions to previously
established concepts of the special composition, ecology and
distribution of antarctic ichtheofauna -~ approximately 15
types new to science were discoversd ( in the Myotophidas,
Trichiuridae, Nototheniidae, Harpagiferidae, Bathydraconidae,
Chaenichthyidae, Zoarcidae and Bothidae families); specimens
of previously unknown types wers found near the shores of
Eastern Antarctica, alsc some néw genera and even famllies
( Rajidae, Stomiatidae, Scopelarchidae, Trichiuridae,
Bothidee and others); the areals of a number of benthic spe-
cles were widened in their circumpolsar directions; mags ape-~
cles of coastal and bathypelagic fish were identified, among
tthem we also found oertain types known previously only through
unique gpecimens; we obtained data on the fauna of fish of
siich little-known regions as the eastern part of the Indian
Ocean shelf of Antarctica, within the limits of 10 - 50°

E. Longit. (20 species), deep waters of the southern part of
the Pacific Ocean and in other locations.

Extensive use of roentgenoscopy in the processing of all
collected materials increased the precision of morphological
characteristic of antarotic specles, with allowances made for

-13=
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the varipstions of the tdentitying fsatures within the massive

volunes of the avallable material.

SAE ichthyologists, working on live specimens, e¢sta-
biished the leukemious naturs of most speclies of the family
Cha~-ichthyldae and go, taking into account some other data
(Huud 1954, 1958), we ocan now oonalder it to be an accepted
faot that this unigue rfeature among vertebrates (absence of
erythrocytes and of hemoglobin in the hlood) 18 a character-
istio featuru of the entire Chaenichthyidae family.

Analysis of the bathymetrioc data has revealed that the
greatest sgpeclal variety in the fauna of benthlc fish caught
in the northern seas, usually within the upper 100 K of the
shelf, 18 shifted to a depth of 300 = 500 M along the shores
of Eaatern Antarctica, This interesting bathymetric anomaly
is apparently the result not only of extremely unfavorable
glacial effect on the coastal fauna, but also of the sub-
merged natura of the antarotic shelf and the presence of deep

internal depressions within the shelf boundaries (Andriyashev,
1964 ).

Exanination of voluminous and wide-gpread Antarctic fish
of the Myctophidae family enadbled us to project the zoogeogra~
phic zonality in the southern part of the Pacific Ocean and

to single out the speclies-indicators of the antarctic con-
vergence (Andriyashev, 1962).
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A "Heviewn of the Fauna of Antarctic Fish' has been pub-
lighed in this country and abroad, This publication includes
an up to dato faunal and ecolo-geographioc essay which disgous-
sos the hasls of the scheme of zoogeographic regionalization
of the antarctic region (on the basis of benthic figh) and
which deals with certain questiona rslating to ths origins of
the fauna of fish and t'ie probloms of future ichthyological
investigations (Andriyashev, 1564; Andriyashev, 1965).

Important investigations were performed by the expedition
of the All~-Union Institute of Fisheries and Oceanography (VNIRO)
in the Scotia Sea and surrounding waters in 1965. Thisg expe-
dition utilized the scientific-industrisl ahip "Akad.Knipovioh®
and was under the direction of Prof. U.U,Marti. In addition
to complling some very voluminous and valuable collections
(U.E.Permitin) the expedition asoomplished some very succes-
sf'ul fishery prospeoting work, as a result of which they esta-
blished the presence of some large masses of pelaglc codfish -
- patagonian putassu (Micromesistius australis); catohes of
this valuable figh in antarotio waters of Scotia Ses exceeded

10 T pexr 1ift of the variable depth trawl,

Today there 18 good reason for planning not only & ocontie
nuation of ecolo~faunal investigations in Antarctica, but also
of the injtiation of scientific- professional work aimed to-

ward a ratiomal utilization of the fish and orustacean (Kril!)
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resources of the highly productive antarctio waters. The
accunvulated stooks of informetiorn relating to systomatism,
biology and distribution of fsuna of the Southern Ocean,
originally thought to be of pursly theoretical interest, are
now agquiring s mors 48finite meaning in the process of re-
solving of some practiocsl problems.




